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ABSTRACT 

PURPOSE: To execute parallel processing without recompiling object codes 
even when the hardware constitution of a parallel processing system is 
changed by providing a mechanism for exclusively controlling access to 
variables shared at the time of parallel execution and dynamically 
performing the processing block assignment of the parallel execution 
realized by an interpreter for executing an intermediate language outputted 
by a compiler. 

CONSTITUTION: This multiprocessor is provided with a compiling mechanism 
102 having a means for analyzing program description for generating the 
access at least to shared memory source assignment and the means for 
analyzing the description for a program processing unit capable of parallel 
processing and performing processor assignment . Then, interpreting 
mechanisms 111 and 112 for executing the intermediate language outputted by 
the compiling mechanism 102 are provided to dynamically perform the 
processing block assignment of the parallel execution realized by the 
interpreting mechanisms 111 and 112. 
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1 

[000 11 
[00021 

[ia!*(OS{fil P)-coro-t>y-9-$:ltjg[fflv>^::fc-C% 
[00031 M=5:Sr-^7-:^^^ $:J$-pra-fe 

i^fL-CV^I.. mif. !^raiS6 2-34 2 7 5-^TM^ 
^5tiTV^S::*;S3ytfjL-:J'<7)'<.^ h;UTO-b y-fiia 

^: ^^Hfi^ fiiS2rl|iSi- S C i: tiT'^ 'Sr**-^ ^ . 
[00 041 -eciT. ^cO^MSr^-r-S^Si: tXn 

3- 1< iir^^^th-}Tmmm's&^ 3 - 4 1 9 3 4 -f-T- 

[00051 

[00061 ^w9M^<mr£'^-kmi'thtz»>\zm 40 

\^xmt^t^z^^rny^MZ^^ OM^JH^rSr^JS-rS 
[00071 
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2 

&ff^V^ro-b -y -y-ffj 0 ST S-^T^ a 

smii2r^^T-ri.-f y^'-ru y h^if mi^ v-^ 

-TV >y OII^§ti-?.M^JSI=ffO*!M7'n y 

[00081 

(^i?iii mmm(^mmi±ix<^^mmzm'yxn^o . 

[000 9] 0. «ity>i; 

1. y— Hfiorj y>'^^;i^ 
1-1. ^-y -y h>-;?.-rAcO§iHB 

1 - 2 . M^iin^tsi/iRi^. sffl!isijmioie^:e-j£ 

1 - 3 . ^^»»f . «:ft:Mt^c^350.a 

1-3-1 .'?liit'J:^hM^ffJ!MI (S404) 
1-3-2. yo>yi?ScOtJeMBBi^c7)ttai (S4 0 5. 
S4 1 6) 

1- 3-3. ft*-^«ia (S4 12) 

2. 4'^miit:J:^3-H^^ 

2 - 1 . m^\m^m£r>z2- f^#s i o 8 

2 - 2 . ^^mmr^ -^x^m^ <oa- h^^^s ( s 

4 18) 

2 - 3 . :7 b 7 r 1 0 9<50l&f^ 

3. 4>^WlS>f y^'-r'J:? 

3- 1. 4'raSIS^>-:5^-:7°'J^ra<7)ilf= 

3-2. tframg-f y^'-ru^<7)»'f^*t« 
3-3. mi\imm'!^<omimm 

3 - 4 . ^^rscjisr -fexc7)^i^i?ra 

3- 5. ^fi^ra-b y-y-^BJ^-rS^^i^t 

4. MB^cofflM 

4- 1. 3y>'^•-f^. >f y^'-ru^'ofieffl-r-g.^ 

4-2. 2ts:||J4e?iJ<7)MI^ 

4 - 2 - 1 . mmmm t i^^mw^ 

4-2-2. *r^si§>f y^'-rU:?cO|^ 
0. iitMz 

i^Xf-Ai:^c7)3yy\M^<5O^«0T'a5C>. y-xrj- 
3yeji.-:J'±T'ff^*>ix-ct>Sv\ zco^. 

-HIO lS:A:J3i:LT. t4'^mii:t:/i^'x h 1 1 0 

ijitiiij^ti^ . :i<r>^mmm^Ti^:^9 h 1 1 Qifimm. 

[ 0 0 1 0 1 02{i::?-y y hi'^xA<7)-||Sfee?iJfc L 

T»®^>'^•-v■^-/^3 y tr j.-^' 2 0 ocnmfSmX'i^ 
s. 

[0011] 1. y— Hcony^NMyp 
1 1. ^-y-yVi^:^^Ms<r>m^R 



(3) 

3 

i$ffl#<OlifPS-§ftoJt-S.. ro-fe y-9-l 1 3iiiafflO 

coi^^fif^ro-cc^i), <^^mm^y:!'-ro^i 1 1 

y -^yun y t: jL- rJ?;.? 0 0 ^T ^fiJ&SSrff =5: 5 

y^-yu^±X'mi^tL^, 20 

100 12] /N'— y-^;^^>-ei— :?2 0 0<7)rn-fe y 
-9-1 1 SizMLxmmmi. ^^-H'>a:T^^D(cJ;-5T 

2 0 0{i^«7)afl<)t::iSx«.;ti6i'hS5l!SSfflOi^;^7'A.'s' 
:^2 0 2Srj#-?« ia2cOfllB!tT'{±>'X7'A>'N'X2 0 2S: 

/i. ZZX\ Tn-t yVl 1 4lirn-b-/^f 1 13c7)i5!i 

sc7)gp^sr^i-SL. imt?>imx'mimr-r^mi>zx 

oT^N--y-t-;P3;xf A-^ 2 0 0<Oj?niSalJeS:r^]±$ 

yU--}^tmitl^mi3^$>i>, 7°n-fe-x-9-l 1 4{iS^X 
x.i»>'<^2 0 2S:^LT<^x-:?'i^S^, fJDii^^^Sr 
33La-fl./ia^;&-^vura^^A2 0 5 ^rSlfi^-t^« 4» 
!Smm^ >^—y"V^i 1 2{iJ:co;>&— :^-;u-2 o sicS^ 

m^ti^r^-kxx'hh. 1 43&<^n'c>r 

^J/^A||^fS•7"^-fe>y^?•l 1 3 tltmiLLXn^ ofz 
1 1 4 ^-Xy-J^^^X 2 0 2 i7)Sigg{45tAitx-:5' 

izm 0 tb-rz 1 7!)*aj*s j; o izm^^titi^mH^ ^ =t 

'JT'J)6FIFO2 0 7. 2 08tCi-5T^?=5:i5fL.g., 40 
F I FO20 7, 2 0 8{i;, yxJ-k yVl 1 3(?)p<^'J 
^^tri'U-aliJO^yTSnTa-feylfl 1 3*-'J>T^' 

[0013] 1 - 2 . ife?iJ*?T2M^lRlJC. #fffil©J®c7)l2 

mm 

^msmvii. wM.Tn-^-^^tzj:tM.nmf^ya^ 
^ Awnie^osP^-cy-x 3- Vfi'izBi^t^izum- ■ 
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0&-fk;c7)fci^WiSPascal <7):!5:&<04't'proce<lure:A:i fviJif 
uncti onlJtt-^J&^nSlljrn^^ A 5r rn -y ^' Df 
tfs iftAiXfcif. while, repeat. for^c7)ffi^iS^-C^ 
h ^ :^ h i: tfcbegin. . .end 
T'H^^l/^ r:Sj:j co^mi. m^ti ^m-^X (compound 

statement) j i:Of^*>\ ZCLX-liZtltXT—h^y 
htVf^. maLfzitmiii!K<0 2mX'^h . 

[0014] (1) cobegin.coend 
cobegin.coend{i-?-tl'f/xM^JIIfT?:iS*^S7'o-y ^CO 

mitk:Si:iiXx/mT:icX'hh, 

[00 15] (2) ^-^S'imonitorm 

(monitor) ma. ^nmn^tii>mcc^y^ -y 
mna (typing) x'hh. =E~:$'mii^^mm^mm^t 

^^ixf^^m.^\,zX -oXmfT^-i^XX'^ h «ililSr^;c 

h . ^ (n-^^mx-^-^mzm-hmmmm/nm^n 

^:M?ljru^^5>-^MlS. tffffiJMI. Vol.27, No. 
9. pp. 995-1004 (1986) , Brinch Hansen,?.^ : The Prog 
ramming Language Concurrent Pascal, IEEE Trans. So 
ftware Eng., Vol.1, No.2, pp. 199-207 (1975) =5: fc') . 

[ooi6]ia3{4, =ii--s'i:m\^fzyx3c^=yM.<r>mm 
mx'hh. rn2?^vA3oo{4, ^m^303tim^i}^ 

<,zvm t r V K t v> d ^mn^m- t:m.mimmmi,zx ^ x 
^mLfzmx'hh. :Ltnmx.\i. ^mt 3 0 strnm 
mmi!}^^r~is^i'sm-t^9mx\ ^m^ 3 0 e^^-eo 

^^buf Sr MT'?> buf f ertype i: LT L /H* 

libuffer) 3 0 8l,Zli^=i^mcOMM3 0 1 |*IgiJ-C^a 
3 0 2i/iJ43 0 3l,zX^X tt^T^-tX-t 
S»A«-CS!^rv->. *;t:^-:?F*lco#S3^«#«g§ 3 0 4 
T'*l!J»i-fl:$ill>. ;tM#¥^^&3 0 5**#M#buf.appe 
nd (v) tea: -:> 3 0 8 ^COKX^ff^ii ot-f^ 

mmzii>>m3 0 2ti^mn^ti^. ^oi^, mt>zm 

M^^3 0 8T-S)i.bufferi73itil5ji;5(i^-Cgf/i$*tTV>i. 
(309) (::nSr^i^#wait(putq)i:LTa^t 

) . ^ti\i}^[-cr>m^imn^ s o s^vog^ojiJn 

*»'ff^-i?it, >i^i>^3m^tlfzm. ¥^§signal(g 
etq)*-'Dpi;^aj$n^ (310) . ¥^#signal (getq) 
Ji, <t *>^T?'Jgetq2:-f^ o Tf^^c $ flT V 'r-9'Sm<r> 

'<ftco, mrnm^m,^ 3 0 6*<^ig!^buf .fetch(v)tcj: 

T^iac 3 0 8c7)rt^£7) 1 ^^^rM^^^IX^ ot^ht. 

9m^mt^ 3 0 3*«ii^f $fL^. z.<m. m.m^3 0 

8 -C^) ^buff erCOF*l^*»'ST^>iX(f , d <7)^^{4#-^^f 
Mgetq$rf^-oT#;^v:StLS (3i!ia3 1 l<7)#^g'wait(g 
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etq) ) . ^ti\:M<^i^-^liMn^Wi3 0 8«ortS*«^iV * 
(putq);6Waj$nS (312), ^«!#signal(putq) 

iS-f > U ^ t:: ct -3 Tff 'Sr^^i'LS . ^ ^' - r >J 

[0017] 1 - 3 . ^^mm. mxmm(o>im 

[00 18] <5i:t. *^»^^gl 0 3<7)ggP;i]RDiSII 
cOT-:J'^A^]i: LTlf^C^^f^Sl 0 4t,-m^^tl 

i., *:|li6Mio;^:S:8?#mimiiPascai£7):S:&*«LL(i) 
^0 ir^mmizm-rh^ik^mizit'pammm : ^wn- 

-f7, ^I1S(1981)##^*«S>-S.) , WlSPascai^cT) 

procedure block( ) ; 

var 

ident 



20 



^jssr 1 ^mifm-^-^iiz. /u -y 9 \y^iur>mt- 1 $ 

[00191 ^^mmmff^mxfm^^ 1 0 4 t^mk-nm 
0 5 i: . 10 6 sriiaa-ri. . 

[0020] mxm^^m 1 0 4 c7)i«m^)iissria4<o»5 
««f^ff^a»*>^>. 2|s:^<5i|o^f :ic»«f#^ 1 0 4 

(:ra>yi?£?)Sa**^tL(i'. g^e#OX!ra$r»;fW(c 
oft/fiilL. ray iJ'^iaiSr^T^&o. C:^i.{4. Sm6<J=5:r 

[0021] 



begin 

(* »:O^i§$-BX0ffitidenWC«A *) 
ident := next_word_in_source; 
if (ident = 'procedure') 

or (ident = 'function') then block(...) (*lfll#*) 



else 
begin 

....-frCOfUcomX...: 

end 

end; 

zcDm^mLt:iEL< mm-r ^ tuf^^m, # t tz\m^<D 

a:si-«iait7'nv^'lcA-&i: ( S4 0 1 ) . >^o y? 
\y^)V^+ 1 L { S 4 0 2 ) . rn y :7#-^Sr + 1 f S 

(S4 03) . :icr>-ijX\ •^n^y9<r>mTi:tk\i!>Ltz 

yu y 9 V^V^- 1 L ( S 4 2 3 ) , ^(TM 

-y 9 V<.)V(r>iz% $ 3b^' 0 J: 0 /Jn$ v ^im^h ( S 
424) . 'r^/9V^VifiQj^^A--^<*£->tz^^ 



[0022] mxmm<r>w^x\i. m^<ry^m^u «y j? 

'^Mrr—ytVS 0 1 i: ^O y ^^-^-^i^-f— ://l'8 0 1 



TV^^.. :/o y:7K/W3!?«OJjLh-CS)tt<f$'?>tC5«50 ^■f-://V5 0 l Ox-:?^iJS$:i^^Ba-^5llt'^>l.. 



7 

S^^rov^"i=S-r-r;P5 0 Hi. ■r-:?<iJt50 

0 4 , ^yJx ^hz2^ K±-C«^^7-fe <y h 5 0 5 , §| 
«0^T K l^;?. 5 0 7 J; Tffi^^tLS , 

[0023] wi/^mizm. *)>im^m(r>im^mtf 

[00 24] 3l4aS4 03tCj:o-C, y-Xn-h'tf^O 

•y^'#-^3!^-^;tioix«.. #3!!iayo-y707'a y^'#-^ 
i: -y U^/Pi^gg^SrfiiJt-ri./ci^,. *IISfe0llcO«i 
STtiHS a iZJr:-tya -y ^' y/L-S 0 1 *>' 

^^ti^ . 7"n «y I? #-^Sf— 7";Pc7) 1 -ocomM . 
14. 7'ny:?#^802, r n y ^7 ^'<.;l^8 0 3 . -r— 

4 0 3T'*4, ic7)|*|:/a.y^#-^S0 2, 7'ay:J'K 
;p 8 0 3 <officoiBlli*«ff i^n. & . i /v:i!!ia S 4 0 3 «i , 

[00 2 5]flg-5rco:/a y^ (#Mt=36^B^) 

•r^}-sfcr>immmzw^-ti>'Simifihh, z<7)tiib^ 

hfil5fA!M ( S4 0 4 ) *^^T^i5i^|.. ZcrtHm 
{4. ?l^'Jxh$r||^f^:7'n y:J"ta7"-r;U5 0 ico 

^--^mrn. 5 07 X K t t-cieiii-r ^ , c cm 

[ 0 0 2 6 ] IT :/n >y :7 so y y :7 ^^^f >5: a 

( s 4 0 5 ) , ztnm^mnm<mmr^ y^mmiz 

[0027] z(7)immimmMmi:tkiiittzm^ ( s 
4 0 6) ii-tti^^tamiz^mL < s 4 o 7 ) . mmm 
^^ai Ltzt§^ ( S4 0 8 ) mMmmm^^Bi: 
tr^a ( S4 0 9 ) . M^. mflfpfjaa-C'<4y-;7sr 

^m<^. m^^. ^^m^^m^'^^mmiz^ 

[00 28] flL^ffSSr^ajL/^:^ (S4 1 0 ) . 
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«iaj$^U:iS^ ( S4 1 1 ) {i. il^<7)«M^£7)gi| 

cofl!ii3f^-r^ J: 3 ^^^*^sc*as ( S 4 1 2 ) 
i.z-o\\X(r>mwmi^'^i>ix (S4 1 3) . $^>tc. ^H)f 

^StS'J0STO3-K:tfi!t7&W$#lS (S4 14) . 
<I^-r% 3l&gS4 1 3-C'rDv;?l*|c7)^Sclc:ov^Tf^fi£ 
WnM 7 1 0 20f^®i^±T'<75^i& 
#%*^'7*o y ^'#^a'r-7";P8 0 1 t^cfi^—yivx. 

10 yhU8 0 4io<ifcLTieM$ixi.. 

[0029] »:tcyo y 9mi^mv<nmx^z'^^^x<7)^ 

[0030] :^mmxii-mm^m.\,zmwi.m^mtbx 

gin, coend•C'H4i^;'>:©H^w#Si^^rv^^^!la7'D -y rJ'ii 

M«f#ai 04. n-h'^^gl 0 7, 1 0 8, 1 1. 
7<0itJ*A^'i^{4\ cobegin, coend-CM^iJU^f 

W>M;l^3!aai^i:|5lt3-h'*«S:tfeci:l::'5:&. 

c: T-ffi:^cs?w^s 1 0 4 itm\m^^\ii^n. i o 6 
ife^s. -e«oi!!M{4y-x:i-h'oii:A:4't^*<7iicobe 
ginS:)^ai-r?.i:M?'Jllfi=:7 9^= [*] tlSSL (S 
4 2 0). ^««;iScoend$r«!aiLAc:J^£r{4M^J^fi^7^ 

y= im t-rt ( s 4 2 d ^aa-c^b-i., mmcom^ 
[003 1 ] WL'o^a^^iitcm^ifimvf-Th'^x L*^t 

30 i&mf|gS^^«I^L;^^iSm. ^m.^^hi>\^\,i^^X' 

h-^tzb-t^t, fBioitaar o -y ^ ^ n^txaj-tiiJM-cS) 

ttnmX'^:S> (S4 1 5 ) . Zcommi)^ [S] -CfcS 
t § Jiii'ro y :?'Sco y y^nmamhii ( S 4 1 
6) . mzyu'y7nx/^i.<r>^-^^Em^'^hixh 

( S4 2 5 ) . CKOI^. JiMLt^.: rj^?iJSIfi=7^:?^j cO. 
1 1 7*<mf$ixl>. 

[0 03 2] t.tz. JROaJLfc^ig** r^-^s^ 

Ltim^^-^m.^t^^m/]i;,LX'hht'm[X^ h 

( S4 1 7 ) , CKOJ^-^liitWKIgr^'-feX^igEt^. 

«!a (S4 18) ii^m^^tih. ^(r>^m<ryTmmm.t 
Lx^h\.zzi-Y^^WLion}Vim^ix. 

[0033] feLh*<iS:S:^#s 104 <7)it!iac7)miit:' 
^>-s, <ji:ic. ^^(^mmz-:>\^xm!mm-th. 

[00341 1 3 1. ^IS'JXhiPffi^^lia {S4 0 
50 4 ) 
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(call by value) j t rrSBtfJrjg-f^lit (call by ref 
erence) i'C$)i>. *ll5SCTTt±. ?im#MScOf*|g|I« 

[0035] ^mcom/imxco'PTitm y-^^^tzm 

\r ) : " Thh. ^t^iz r^Bu^iS-r^i^j it. 
IS" var" x-mtt^^ti^, 3mvxhmm>ims40 4 

(i. ^*trii" var" ^miULtzm^. 1 1 L, 

ixoai-t. mi^m:'r—?m.z\,t^xn^^'^\:, lt 

4 0 4{i. CICD" #H1S, ^IScS" 0<iS:||fi=l^rn y 
Jt5 0 9iO'JXhtZjaJirrS. T-^J'lijtBOQJi. ^ 
XT'fe-g), jiMTK^X5 0 7*»ii>OiiM5 0 9{i, ?I 

[0036] 1-3-2. ■fuy^m<^ijmm\^<r>^^ 

( S4 0 5. S4 1 6) 

cico^^^ B5fB<^i!Qs:/cf >y ^tmty\=i-^z 'y*r<7)mm 
ro yi?*»waj-r (i-:iT^nsrfa!Js^i,fc«< ) ra 

-yr?^:^^T'#l>«^^#S*«^M$rfTix{±'^<.^. 

mmimf^yo y ^*wr~y)v 5 0 1 \.zw^-th z. 

[00 3 7] |s<i4<7)cSirJ<|4j«r)iJ!!JiS4 0 5, S416 

iizcnmfmy^-y^'mT—yji^'i'i'Z. mmcorvi-y 

^ y S-iB^«> Ma-cab 1. , 
[0038] :$:mtm<r>m^(r>m'&f}^^m6(7)V-7.a 

~v<7)mizTnir^j^ijii^^iitzm. nmM^mmcoy' 

u y ^'*iJii:*S:S:PW^(3J!ia S 4 0 3 t'-^i.;rorn -y 
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[0 0 39] zcr>m^^^x^-r<7)mmi:mL<m^ 
S4 0 5\irny'^mwwm—y)i'8oi ^mmi^^ 

yu/^cr>yU'y^V^)\,tiiO. \<r>K-h^i}^X'hix 
li. a y ^'{4 h y •T\y^)VxmM^1XXi5^ . ±{5 
PgO^fSJE L^rv \t:)h 0 y-i'^ii^^X'h -1. ( S 9 0 

1) . :itimv<r>^\i. r^-y-^^^^mT—Vivs 

-fuy^ v^v<nm.ifi^ yx3^y7<r>yu -y ^ 
0— 3/Js$:5rffi$:l#-pS^S:fi|-t ( S 9 0 

2) . -e^OW^Oro y^S^S-IXOaiL (S9 0 

3) . -ecoyn y^J'S^cOfflSrdt— LTH^B^yn-y 
:J"taf— ://l'5 0 lotf**^.— ^i.T/o •yrJ'^-^S 
0 3Sr}#oyo-y^'O{5SS:l.o{t. -^-O^^-^T^i'-fe 
X-ri, . ; c7)WS<7)TCl[ra -y ^ ^oai^T K 5 0 
4 ji^^xTDiSM 5 0 8 $r^^-t& ( S 9 0 4 ) . l^Xhcrm 

m\.zX'>x±.wm.i,z^Wrrhyu^,c^(,z^\^xuy\=i 

20 •y^''^<?Da«2riei|-r-S.C:i:*iT'#&o 08b{i:ll6>) 
■r-:/;U8 0 l Of^g^c^^^fflOtcm -y i^rao y^'co^^ 

^i^^X'^Lfz, ia6<7)7"O^5AA>^,07<7)j; 

:/u-y^fi|jit;iJgoT7'u y^#-g-$:-^i.^i$. Caji.{f 
:/o y ^li:-§-= 1 0 co^^^ p32{4:/a v 5 cT) 

P3t;tses-r S ,08b J: o P32CO 
yn-y^K;Ui0fflti:2T^>l.*>^, ro-y^#-f-^ 

r-:^/w8 0 1 ^yx3 -y 1 T'S>s J: ^ 

30 :J'§-^= 50#^#p3c7)^>i 

[00401 fflj:^. 3!5aS4 l 6{4i:/o-y:;';6iii¥tXm 

•tyr^^y^^^commir^^-thmmx'h^. ^<r>>>mii 
X *)M^m:'$>?>, mx'^commzu-yx^ 

^mxh^fch. ^<Dyviy^^m-^i:'SSLK)tii-to ^(ryy 

n >y ^'#-f•^')^iSrli^T^7■^ -y ^"gglT^— y^K^g 
•y ^' <0aSc7)MMT K P;^ 5 0 4 tCi^< iiii 5 0 8 tc» 

^isiix.htii'sxiih . trz. ;i(7)mm5 0 8<7)^(,z$) 
40 ti*) mzm-rx3 ^ ^-^co^s^^^ Ktz*itjf«}s 

[0041] 1-3-3. ^^m.mm ( S 4 1 2 ) 
**3^^3iaas4 1 2ii^.(7)=t~t^m.^^r^-t 

^cr,^-i}'msmi'ZliV-xa-}i[^X'mM^ti^miz 
:3.=^-7^j:m^^-LhtLh. Clittiia 1 0 tCS^U^CT* 
-^^jtS:^ftWi»ag*^7— r;n 0 0 1 iZsdM^ 
50 ix^ . ^m^Mmm^r-yii- 1 O O l CO— oco^^ti. 



(7) 

1 1 

0 0 2, *^r^^^ 1 003. ft^«as?ri: 

^il^COSW^— H 1 0 0 6^C0:t7-fe-y h<Offll 0 0 
[004 2] 2. (ffaSHt^i^^^-H*^ 

y^'Sr^-r. 2ti:|iMf?ijo-f >-:?-T'J:?^^'•y^'{sr^' 
[0043] 'pmmm^ y^-rv ^a. 

LODV addr(x) 

t mij^tlf^^^ ^rK^Xaddr(x)tC<S*^$iT.-CV'>?.ffi 

LODV X " tmtmi-,. ) tfz. 

LODA addr(x) 
[0044] LODN obj 

[ 0 0 4 5 ] LOb n 30 
(i-^ y 5^ 'J (Di^m-t^ X ^ >y ^' '^Tm&COX ^ V 

[0046] ALOC n 

[0047] UALC n 

tiALOC ni;?*S"5:-r^^T\ X^'v^'>-K'f Vr^iOfflKn 40 
^Jn;t.ALOC n ^ifX'^incmi^i:7tizmi-. 
[00 4 81 CALL addr(x) 

[ 0 0 4 9 ] ADD 

y ^m±.&<7Mb ,7.^ -/ ^<m.<o^mzhtm 

SrSnx. y-7^^y9t:\^:^^-'/9<7yW,h-}j^t,z 
mbXyt^9 -/ 9<r)mfz^j:m.±.mzfm^^i:i^lifth , 
[0050] +^Sii<i:^0{5*-«®iifta, ^M^^HS^AS 50 



^^¥6-4498 

1 2 

a^io^^ii^^. v^-riico^^tra-fe y^f<?)i^i/ 

;?-y:?i:^^i.. 

[ 0 0 5 1 ] HI 3{S*^Wiiiil^^60M<0— aSS: 

le^tiT'n-y^'D^i^ajL^n-H^^Ill 3 0 
li:, cobegin, coend:SC^miiiLfcm^(r>zi-)^^^ 

ill soss-^LTi-iS. T'ay ^'Bft/ajL^ioiaaiz 
Ji^isijt^rji^-ri. 3- v^^m 1 3 0 2 , ^ 
<r>mizMmmMcom<^4'mmm^f&tfiimx';^hi3i. m 
mijmtmtx'fihfcisf^'^Lfz. ^^nm^<^>>m 

Mzm^'pmmm^^^ijm^t^, m-^xumu^ 
f¥(r>mtiit)\^~Mt-^ixfzz3-h'^mziitL. mxfm 
x'miiiLtzm^i=f-. m. mim(^mm?:m^i2.ts>im 
t:mK)m-mi¥X'^^ . 

[0052] aTizmt:mifx±ii^^mm^m7^- 
]i^x't'<DX oiz^-r^t^t:mm-r^. 
[0053] 2 - 1 . mimffm<^^- h^rk^s i o 

8 

4>rawiit'j;^ie3ai0^fi£Sriai 2^m\'^xmm-ti>o 

y-xn - Ktftc: 1 2 0 0 iZTr^i-^i^tplcO^mtf^^h 

tirz^^\ m:$:mm^m i o 4 itmAcT^^mxTik vfz 
miz3mo xhfm^'ifo (S4 04 > . f^im^i 2 

^mm(^f^^mmx'$>hii<" m^" tLxim^tt 

|g2?||Sl 2 0 2{iiP*<7iivar-C1tei-l.. ^9>i.^C^i 

mimy^ >y l=a7^-r;W 5 0 1 H U 
X 5 0 7 ^><7)aM 5 0 9 1= j: o reil^ U X h 3!)«J^Ji£$ 
iX^. ^i^g=pltc5li-^5li;cyxbcO|*F^$:lR0ai-ri: 
1 2O3«J:d{c0S^-e#S. 

[ 0 0 5 4 ] y-X n - K+t^fS^ 1 2 0 4 *i]S*>^XJt 
MfiJllff$fl^v^J^{i:3-H^^Sl 1 7*^ 
§liaUXh 1 20 3O(Ai?§:t2ta!V\ -f^MlS 

iE3*i2 0 5*«^$n&. dcTjte^tfo^ti^igc'jx 

M 2 0 3 izmi:>tli>mzfV-/Vit^ilfz-^<^m%:^m 
-t^yj^lz J:'ofzi> cnx'm^(r):fjmx'$> h . 

[0055] :mmmx'immm^^i,^mz'o\^x. 
tLx:mmmx'ii^fi\mfTifiw^tii>^m^. mmi 



1 3 

0 6*^3i;hfi.-s. i: ^mmm(^mxmm^WL i o 4 {±<ii:c7) 

[ 0 0 5 6 ] #WS 1 M^iJ^^t^JtH^a 1 0 6 *»*cobegi 

[ 0 0 5 7 ] ^ji 2 «:sc»$f#s 1 0 4 cD'f'-c-ieai" 

P2(a.b);" t^mm^iX. yo-y^Dfl/ajLT'fcSt^ilJ 
(S4 1 5) . 

c 0 0 5 8 ] 3 mmm^y vy<D\^^tfit^^ix 

(00 59]#WS4 3-H^#|gl 0 8tCj;-5-C3 
y^NM 7 1 0 2<0f^®i^O«,B?|g*-'^5g§n. 

[0060] #Ji5 ?l^'J;^hOrt§3&^<i>. ^laiSJ 
d^ffiiS L ( #SSM= 0 ) 0 . mMTS)^ t^a^ 

[0061] #WB 6 n- 1 0 8*<^/U- 

[00 62] ^fi7 ?lfSci»xh<ort^*>/^>, ^2^li5c 
[0063]^)li8 LT r^-^5'^|SC^|fit 

fi. {LODN obj I ^^sraj^ij tm^^^ti. 'pra 
[ 0 0 6 4 ] 9 ^^Piirmj^m-t^mmmsdM 

aitti^^S {LODN obj. CALL addr(coexec) } 

[0065] WT. mmiz^i^^p3iz-:>\,^x Lmmtm 

[ 0 0 6 6 ] #M 1 0 mimntktii^m l O eij^cobe 

iimx'i,mms4 2 1 ) . 

[ 0 0 6 7 ] 1 1 miim^i^Tm<7)/i'-Mzm. 

^^l§ {CALL addr(sync) } i!)^ai:fl^ilh . 
[0068] JiLhO^IKO^mt LTIBSI 1207 *>'tB 
^:^J$il€., ;C:t:'#^#coexeci:sync{it|3^^^>^ 

^(7)mmr 3-3. M^iiiBj^iKtii-coiiff^^afii" 055 
x-mm-r^. 

[00 6 9] 2-2. ^*S^r^-t:X^M#Orj-H 

(S4 1 8) mmm^m 0 Alzisux . ^ 



(8) iRp^6-4 4 98 

1 4 

4 1 8*<^^T$it^. ?^ir«l®^<7)r^'-tX$r#d4'ra 

mm<om.imim^7'u^yj:.mmx'm^m-rt. m 

13<013040J:o t::^-rc i: tf^T^ -S . ^r-rJ'S^' 

Lx^m^^izmm^ittm^t. 3mv^h<=i> 

[0070] HU^con- h'^J4m*eT-S>l. . 3- H?!;* 

10 4 04$ra^, ^(^iz±.mz^-is'mmmm^<r)mi4 

^^143- }<^mi}^^M.i>t<!!:<7)mmzx^'pmmm 
%^i:noztx'^x'^h. 
[007i]#)iii <i:fcMW#^Si 0 4<7)3!Jias4 1 

8*<m:fc4'{:iEa$ix/::^-:5'ScO:feBU^:^E— i: tT* 
^*i!S^7"-://H 0 0 1 «jS#-^SrK») 
ajf . ^IIR 2 3- h'^Bg^a 10 7 ;&iDft/aj$tl«. . 
[0072]¥Jli3 7-0:/^Al 3 04T'ie^L^C# 

mtmn^ix^. mMtx'<DBm^~v^i>zxo'E~ 

20 X:J' y^'a±ai4 04tC 

zituzm^^x^^m {LODN obj) 
[ 0 0 7 3 ] ¥)ii4 mxfmmm*^APpendi^i/iii l*> 

fetchOft^tiJL*»¥iJirL. #^IS {CALL addr (append 4 
/Cfifetch) } t:lii:fJ-t^, 

[0074] -Ij. m^coi^^mmii^^'o. m-^m^ 

^{$ffl L^*«^> t TiJ' ■fex-ri.jtjjg^d^lii: oTiaS'J 

30 ^liicSr-^tjn-Hfctiy-xn-h'cflciS^l 2 0836* 
J^i^n/cJ^-^^TSbS . S 1 4 b 0|l4tB§c7)x^ .y iJ'co 

mmcomm 1401 srfflv^TiftHj-^-i. . 
[0075] ^m^^x/m, Lmc^B\mt. x ^ ^jduz 
m^m^hixh. zcom. mmiz^m^^mx/ta^ti^, 

N) i}<mfT^ii. ^m^i^i 4 0 2*nifii$ni., 

t^mf^z<7)m}^X'<r>y^ 9 V :70fi±© 14 0 4 

40 9m<ri'SM^^'^y^9 •y7(n^mzm.<, Z<r)fzihf,Z 
■^'^m {LOD +d) t/^m^^tl, X9-/^cr>+dJ<>^ v<r> 

ai$£0{as*>^^Epi 4 0 3<7)«t<i^:x.^' -/i? h .yr 

t^lg^^-rS. iBEV%Tappend. fetch<0#l^§l^t/ai L** 
[ 0 0 7 6 ] 1 ^m^igC<^^^'46O^lS«0il^S:=if 

a. ::i7)/c4^tiJ&^ii {aloc n> S:ai:^3f 

[0 07 7]¥JI12 fl!J<0S6*J3-H^S-rS, 

[0 078] ^Jm3 ^r-^J'M^i^^DyyrajL-ceiajL 



(9) 

1 5 

{LOD+d} Sr^l^f-l.. 

[0079] ^]S4 m:S:ft?ff^*7&%PPendDf yai L*- 
fetchliflXaiL.*-^J»rL. {CALL addr(appendS 

^jSfetch) } ^^:h-rh, 

[00 801 ^WI5 t,LjtJ^^'i>$^>t^fl!!c7)ae<ja- 
H^$r-r&. (UALC N.RCT} c7)Jilcaj:t) 

[0081] JjJLh<?)5aa#flcoM:lli: L T V-xn- K 
cOiSail 208*»'o4'^WMt=c}:-g.SW3-Hl2 09 10 

[0082] 2-3. ^ys^'x^ h7r>f/H^fi£#Sl 
0 9<^i!l-f^ 

i/x^ h7r-f/l^;t^#Sti3-h'4^#Sl 07. 1 
08, 1 1 71CJ: 0^^$fLSgW3-Kfffi*$rA:>3i: 

LTtf^rnii^rri-'x^M 1 o^aj:'j-r«.. se^n- 

Offi$8JigimB^ L;tll^TB#7a -y ^-gSx-r/P 5 0 
3i-7'>''x^h7r>f;t'f^m^Sl0 9{i. S6<J3-Hie 

i^T'a-y^^l^ax-r/PSO iSr^^L, Utrn-KT 
miSiB^o:/a v i?^S:ffl*t{ia 5 0 5 (T^mizUt Wit 

[0083] mmizitz^mmTh^'t-:f^m^/^m 

y i^'x :7 h :? r -f 1 0 9 {id itt-pv t « 

j!S##S:=5r-i: tT^^^TWilS^x- r;H 0 0 1 ^1^? 
^L, |ltf3-V'±T'<0:t7-t y hcoffll 00 52rflX0 

[0 0 84] m.c03!3at::^#, ^7'i''x^'h7r>f;l^ 40 

f^«¥a 1 0 9{iiifirB#ro -y ^"i=a7^-r;u5 0 1 1 
i^^mummi—'fjV' i o o i o^^^ swn- nie^ 
(^ikizm^mt. 4'ra«iS3ryi^'x:7M i oi:tT:7 

[0085] 3. ^mmm^y9~y'j9 
3-1. ^fsmm^ y^-yv^^^(r>mm 

hfISi: LX'P^Wm^yz^:^^' h 1 1 OSr±^-t^d 
fcA^tlT'S)!.. 4^$ix^4'^SIg:ty>''x^'h{i7 50 



^#^^6-44 9 8 

1 6 

r^jViiiti^ti. ^-y-zhi^^^Mzim^'f^:^^ 
1 1 0 5r±^i-|.Ct t^SgTi>-|.. 

[0086] tf'iamii-f y ^j'-r u c: o4'rasig 
jrri^xr? h 1 1 o^x-)]t i^xmv^hfmikX'^ 

f? L Utr-C- # & ^^^i^^^^Taf^ 0 . d ctj/^ y>i- t'co j; 
d ^j:mW^mX'{,B^ ^ . t -5 i, 1 6 

3*»'llff-r-?.:t'<.U-X-f 0 3<7)±(,zy° 

D-lrXl 1 iSriSiftt, dOra-feXl 1 HcJ:r>T^ 
1 6t?)aaxEl03iaa?rl|3gLfv:. ^fvT. ra-fe>y-9-l 1 

4 xum *) jh^mkm $r -^/-k- h -ri) - ^-^i/ 2 o 5 o 

±tcra-tr;^l 1 2$riei!)L, |5l:KiOi!!iaoS[a5rl|3S 
Lrc. MoTw-ITIiro-feXl 11.11 2§r4'Sm 

-^;Wro-fe'y-9-i:D¥^. t/c. mmmmi:tktiiL 

O-fe.yHf^U^-hro-fe-y^ftO?^. |5):^t±ra^ 

[0087] I PRi: L.TK)f^-g.:ro-fe;?.{S. Ell 7 
orn-bX 1 7 0 2 i: tT^tlSfiRS- i: , ra-bX 1 
7 0 2{i:7°n-feX'i^co;t*^c7)ffl^3&JfSII$n*:7*n4r 
X'v-yrJ^i;. 7*n-b ylf7*a^^7X.;!jr'^>-^' 1 7 0 3;i^ 

9y9yt^-( 17 1 oti^m LS^-rrn-fe y -y-x ^ -y 

1 7 1 i*»^>55rs, Iifi=3-H^^t;ti, -^y^-yv 
9yuy'7M,(r>^yi^ji9ha—]i i 7 o 4 . sfi^^^fi 

^^^^ggl'SfcO^rS/x 9 1-3-K 1 7 0 

4'^wii5j-ri''x^h3-K*<ffia$ix^3-KM 

i^l 7 0 6fc. 4'^i§ffl«^X^' yi7^i^l 7 0 7(4. 

ynii:^coimmmizmm.^tii. . tfzmtimmmz 

X:? y9^^ y^UO 9A^'K*>ix. ZcofH. H^r^r 

av:j'*gsx-://u5 0 1 . ^^mwsmf—yf]^i 0 

0 1 . H^T^T-o-fe ytf^T— 7";H 7 0 1 7!)<S*^iX 

IPRlll. 1 1 2J4FIF0207. 208?rfi|o 
■CafiL?)a^**T't'2.. FIF02 0 8tCx-:5'§#a^^^ 
7!i<S>Si:i^X7^A>'>*X2 0 2$-:frLTra-feyHf 1 1 3 

^i^y^'rJ:.2 0 3<r>9mjV—^y\>zW.*)^^ti^ I PR 

1 1 ltc:f5^$*L^. *^cFIF02 0 7lC«£^X7"-^>'<X 

2 0 2tCj: Ora-t yiM 1 3c7)Th'^xSPtC±3ftS 



(10) 
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1 7 

1 1 3*«C:cOTHU^tx^:J'»#)i<^i^S:^TOtFIF0 2 

ra-fe y+M 1 4(?);>!^-^wU2 0 5{iS<J0 
ix;^i-9--h'j:^;u-f->'tc;J:-:>TFiF02 0 7t3»^a*ix 

[00 88] IPRlll. 1 1 2{±C(7)FIF02 0 7, 

l>. *MBim«o^fi-±, ^N-y-h;U3:^fi-:j'2 0 o 

(Ofzlsf). -^X^ I PR (ClcOJ^til PRl 1 1 ) tX 

^mmmx'ii. i pr^: L-cififrr€.rn-bxra<oji 

mizm 1 5 t^-f 1 5 0 1, 1 5 0 5itzli 1 5 1 OCO 

mm^Zt5\,^X. ro-t</-^#^l 5 0 3{ii^X7^A-C- 

1 5 0 4 {±#7'n-t -y-y-j&JraHzX^BtlCT-a-feXi: 

LTt>TnHry9-#-^l 50 3fcra-feX#-^l 5 04 

-jf^ 3-7yh-i 5 0 2tL-C<^ffl$ix^cO{i {3;T^:7h 

{7x-y^}. {T'^yHI 060T«>^, ii«l 5 0 
1, 1 5 0 5$-^^Stfv:I PR{iJJ?^i: LT 1 5 1 OO 

Hl 5 1 1 fcLT {bV-> , {UT-'-fK {T:?-br 
. {^x^f/U} C7)5'^*iffiffl$n^. 

[0089] mrm 1 6<7)^mitcis!-5T i p R<7)mi¥ 
1 ) ^(Dn^mtfi { ^^-9 h • o-y ^ } ij-^mwrth ( s 1 

6 02). • o-y^'} T'ibiltf I PRrtSP«0 

*t^3-K$- { b'i^'-} 1 1 ( S 1 6 0 3 ) rj^^^ h^5a 
SS 1 6 04S-SlfT-rS. 3:^^:7 bMas 1 6 04{J:S 

mLtz'T—^mj-^hyut^y^^ri 5 OStra-trX 

S-^1 5 04S:]R'9ttJt, F*lgSf^m*tCie^L, O 

^i:=S:'5Jtro-feX-C-^S*>^}ajBiL ( S 1 6 0 5 ) , No 
K { tV- } ( S 1 6 0 6 ) . 

^im-^tim^ii. < a- H } , { 'J K { n 

{ 7 X >•/ ^ I :3 V >- Hti, a h ^iitiTvi^xi;m 
coy^-txizMLXiil^^ti^, 

[ 0 0 9 0 ] 3 K)tf» { y 'J -X ) <o^{4, 
-K^ {Ux-f > tL (SI 607) , a:^i!^hmmco 

^•^v KM^iROiaias 1 6 0 1 tzMi. . 



1 8 



[ 0 0 9 1 ] 3 Kj!?* ( a- H > t'^ixtf a- Hiin^ 
SI 6 0 82rll^T-rS.;n-H«ias 1 6 08{4;^k.y 

I pR</){¥mmmz<^mmm^^tifz^yi^^phzi 

- H 1 5 0 7 iiCtC^:? -y ^^D^-fbf-'-:? 1 

5 0 8 Sr^;^^a;^i. ZCOy'—i'(r>m^tzm^Xi$' y!^iZ 

I. . ^t^T , T—yfi-ws^tf-^s' 1 5 0 9 s-gg^^^a 

Slff^yo yr7'i=ax-y>'P5 0 1 , 

T^-r/t- 10 0 1 <offq^^^mm^-ri> . 

10 [ 0 0 9 2 1 rj-ey {Hff > <0B*{4, Hff^^tcA 
0. 3-K^lSl 7 0 6<?D^^;K-< y^-cOfg^-r-S.^^ 
S<^llfi=^S ( S 1 6 0 9 ) {:ai.. i^<^:iifi=3yi 

as 1 6 0 9{4if&^ig3!!^i¥i 6 1 0 ^mf-r^m\ 
9mp^^i<zm\:^xm.^i2.^^i^^^mi e i loxos 

i^^H^Tf^C^K- U y^JJM S 1 6 1 2 Sr^-r 
Ciattsync^^ieil^fmOX l^ri PR<7)i5!Ul$JT 
Sr5ii2-ri.J^-&ai^fl!lOI PR*^^c7)S^tC { t'i^*-} 

[0093] jsLh*^ I p Rcom^wmx'h^ . 
[0094] 3-2. tf^mis-f y^'-ru^cot&f^ 
m 

^mmmcr> IP Rizii^mm)tumim.mi^^h. 
zcTymmmii. 'p^mm^n^:^^ mi o**^'^^^ 

-7^ -f i^'>X7-M,2 0 3<0^T-Cll^f ^ix/cat^fc^t- 

mX'h^o ^^ly-r-^ y:^>'X7-A2 0 3ii. 
tS^i-ryx^ b 1 1 Oc07r-f;WJS14*^^d*t*<I PR 
30 1 1 llzX-oxmfr'Wm^iityr^jUX$>i>t^-^5m 

mcomm. I PRl 1 liimrr^, izc^-^mtm 

•:i-7y}^->jijl'tmiti^:^'^l^—r-^yy->xr- 

cr>y-^X h t lxmU<^mi¥i:ii^X'^ h ) . 
[0095] —:fi^ I P Rii-eiOSi&i^t::^'^^-^ -f 

J; 0 d Igci: L.T t^'^mn^y i-'x 7 F 7 T ^ ;n 
1 0 07 r ^ ( 7 r ;l^^tSf8 ) *^jS$ix 

40 C:<Oi:# I PRI44«^*ii^7'£^'x:7 M 1 0$••?■ 
<Of^Mfe6tca-^-LSI^T-rl., z:iX'^^ixfz I P 
Rl 1 imXT-^X^ I PRh=5r'3, ^l^yi PRTtb 
^ I PRl 1 2{-itL^iJStwi35tT3V>'KS:mOMa 

[0096] IOlBSiftO«StcS>l. I P RJiimrJ- H 

HffOKM^Jfl^rS* { 3 ^-.^ h • a -y :7 } ^ -y -fe 
~'J^Z<r> I P Rtcflfif LT t^^^^Sttotf^tt^S: 
v\ dnic>itL^]!JK8e»)<7)Jjl^IWm®T'ft& I PR 
50 {4^{;;a^^:/I PRt LTi&^SC:t*«t'#&. 
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[00971 3 - 3 . m^^^-HKomnmrn 

[00 98] ■?X^JPR<n^^mmfT9mi8 0 1i)^ 
'f^Si§:tr>''x^' h 1 1 0<r>im'i>iZ^^m (CALL a 
ddr(coexec) ) ^^itiLfcm^. cobegin:S:5aa 1 8 0 2 
i^^l/m^tlh, co\xg\n:SmM 18 0 2lii^Xy^M./^ 
X2 0 2Srfflv^-C:^-Cc07°n-fe y-9-(c: {a:^^^h • O y 

170 1 ?:f^fi£-r€.. ^i^rn-b^«ax-y;H 7 
0 ].<r>\f^mi. { T^-fe7°h > y< -y-fe-v-'S-sttlXSc: 

^c^r^-r■I.S^t>^T?'l l S O 7^<:7);K-f >-:J'T'^).S, 

[00991 m\mT<DnMit^j:^yu y^(m.t>K m 

x:?' I PR{4^'£<g^xbr I PRt: { U U-x> ^ y 

llff-r'^t'MST'av^'SiC*^. ^fft/cXl^T'I PRi 
0^V^;^{4. S^#L5^v:X^n PRlcMLIt-^tT^Jl 
80 7S-f^O, C<7)#^^f?'J<0^S(3M5iJlltft^(.^«i 
ST'D-y^'Jriejp-r?.. ^(OMSWcobegin^t^aai 8 
0 2*WajUcXy^''a-^ 1 8 0 3t;J;-:>-CiS!ia$ 

?|J 1 8 0 7 IcBBHi-S i: v^d *M'3rT;l'd'U >Ca^T-S> 
[0100] — ^rSiMT'n >y ^tivxi' I P Riz 

srasaa 18 0 6 sriitT-r i> . ^MSiasaa 1 8 o 6 

LODN f 00 

C^L addr(coexec) 
NOP 

CALL addr(foo) 

t\>^v:^<^M.ifizm^mx.?>, ^cix-fooiifcs^^ 
^:v^ } ^^^s-a-r, j^s^jiaa i s o e i o «^ 

ai8o i*jj:tx^®^si 8 0 6{i. ^i^^smmco 
^^^-fy^ 1 7 0 8i:im[^mzm'^m^mx.h. 
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[0101] ];}±<mmizii\>^x . M.mm^cr>fciMt^ 

XUri PRtZj^m^i>i)Hi:^-y'J^-y l 80 3ti* 

M^iti>, ^mmm<7)x-^i^^~y 180 3iim^^ 

[0 102] vXrJ' I PR(4. XUT'I PR 1 808l;i 

n-rh^*y'^n 1 8 o 7 izim l/^ { o- h > ^ y -t- 
'j<nT-i^mmi.zm:or'-9¥\h . {mi ) a 
10 ^j^y^^~-th, z<r^mw^^mr^^xvrip 
R\imm~r^r—s'm'm.i 5 1 o*»^>^i.^ -y-t-i^' 

crm^f—^ 15 1 2t3J:-3Tigf, 
20 [0103] m\mHmhLtz'^:^9 I P R{4. coen 

mzx-^xmimfcrimi:^'^^, ettctjiBHL;t«tcc 

oend:S:tC^L±^$iX-l.tt'ramiSfexE{i {CALL addr<sy 

nc) \x'hh, ^^mmmfmi s o i jioia^s- 

m!ct^ts^K::Scm^ 18 0 5 Sriq^tXtB-r. syncl^cWiS 
180 5{±X^7"I PR*>ii><0 {-r—y) ;>< y-fe— 

^Tr^ra-fe y-y-^T^-T'/H 7 0 icoro-tr 

sync:ii:i!!M 1 8 0 5(4*^T-r-&. KlC^'^f^atCVX^' 
30 I PR(4, X>-v=^-^ 1 80 3co$lJ^al^c^a!v^. ^J'-'5r< 
i: t— oco^aa^u y SrHtr-t -Sco-c I P R UWtm 

wmskX'h hzt-h> hs^ncx^m i s o 5 ifmi^tt 

[0104] 3 -4 . ^^«i!ST:7-lrXc7)^^Tl^a 
<J:tc:. 01 9<7)c!EixllS-fflv->T*-;J'S^i^§DftAaiL 
i,zi:^X^-^^^(^r9-^:^ifi^Ltz^'^<r>^m{z 

-y^^xmmth . #^is»wiiaa 1 8 0 ui. #^^#ap 

pendS;t«ifetx:h(7)ll?t;fillL5r:^aj-rSi:. I PRX^' 

40 v 9(r>m±.m*t>'^~'S'm.<^mm^^vi 0 tu-r ( s 1 

9 0 1). ^iOjtiSS-f- 1002 S-^-i: t-C*^«}® 
'ta7^-7';P 1001 $r«l^^ ( S 1 9 0 2 ) , 
m^hLX. ^(Dmmifi'SM^iXtzru",'?m^lOO 
4 *<Kt5-C# ^ ( S 1 9 0 3 ) . ClcOT'o y ^ S 
ra y^'OS^i:jtt?L ( S 1 9 04 ) . — ^-fSJ^ 
l4a^<^¥gE# ujtxm L i: 151 t^aa?:^? 'Sr 0 ( S 1 9 0 

7) . -enti^h-c^bfuf. I PRtisro-fex**^* 
oi!S5o 2icr^-fexL. Tiftyo y^'^oBisrh' 

50 UX504*»<c>OjiM508$r-ti:'^ (S 1 90 5) o 



(12 

2 1 

z cnmmiz J: o T r o y #^o-srr hrr^ y^t^M. 
( s 1 9 0 6 ) #^#DfixaiLJ!ia^ff^ a 

( SI 907) . 0 8^7)$|T^r^LTt-a 

ra-feX^-^SrlXOaiL^ <lc0 2-pco#-^-r-i&^$ 
tli> I PRtC;=<>y-fe->'' \ yj^-yi-) {T^y 

K}^?* "9 (31908) mmj^^-T—f'm^^im 

htX-nmt^ (S1909) . 

[0105] ZCOX y-b-i^S-^ttlXo/i I PR 10 

mx'im 1 6 i3:s^-r^ic f-^ia s i e 1 3 * JtJi 

7'^>'H35Jias 1 6 1 4SrtT=5:d. c:<7)jjQS{i>{ -y-t- 
^-'Ox- rJ' gP^JJ-Jif^ * - iJ' S« W«ji<0 ^ 0 
tUL, Cco«j!S#-^(3tg!u^^W3tMtax-7'yn 0 0 
icoSH^rl^-ri). »:tciSS-ri>®m^]lXt9ffit. ^ 

[010 6] zzx\ mcr>'ru-^-j-^\,zh^^--S'W^ 20 

^^igfl PRiOX[M*^^»:il!M-C^>i.^ctf>, ^^l::*^ 

'p(7)^'^i,=e-:!'mx'i±^mmmizm-^Ti^-^x^w- 
mi^mmizm^Lxa o . c: emmc^mntfi ipmzx 
r, xM<kmz'ff^hiii> fzibmmmmT ^ t . 
[0107] -yj. ^^r«iiSi^t4'tiisg«ox-^^j*«» 30 

mm^i^cofki,. tti. J-<vyTi3^:^xmti^tLti^ 
mizWJzm-^j2,^^'n^j:ot. ^tn-fhy"--?^ (^fi 

m^ihMzx^) ^-iXL^o. zixhcoT-m-^^m< 
\.z\mmmif'i!MX'hhi:ii. =fi=^-^ms>^^<7)^m%t 
LxtmLtz^ibWUznTh^\tmfsizria.mm\<zx 
-ixnmMtm^fih, 

[0108] ^^(rimnzi: ^x^mmx-ii. mm\ 

[01091 3 - 5 . mrTU-^ -j^^^m^h^m.^ 40 

fr^mm-th^m-f^ y^h. ^^mm&<r>±.x'i,m 
wk^^m^^m-t^^m^x-h-ytz. z<r>fcib. 

So 50 
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2 2 

[0 1 10],-:^. ±iai:«iitl3:$fflTa-b-y-9-i&tWn 

Ltz^' Ok\fzm^9m, mm.^mm<m%^mx'i.im 
i.ti\^^i)<hh. Z0>t:iht.z:i?immm9m3h\.±ii^?*- 

function processor (slot: integer) : boolean; 

•y hO#-^^^|jSslot {^W) T^^-rSi:. -ecOftt 

WLW^m<r>xu yuzrxi^-,-^mwiifm^^ix. 
wm^y'?-r')-5'i}-m^^ttx\^ht%. mslk] 

I PRti. ra-bvt^S-f-lrfi^L-C i n;T-:J' h ■ o y 
^> ^«y-b->''Srill?,, CK^IE^fcLT {T^-ferh} 
^•y-k-£^'<7)f£?i:3?)5$)ix{fs PS[<7)^0ffl{± URUE} 

E) x:hh, 

[0111] ^h\.z-:^mmm^mk\t. m^^^^^^m 

^tLX 

procedure distribute (slot: integer; procedure foo) ; 
slot (^lSL) X-i^^L. *»o-?-cOXOv hcO>'>— H"? 

X r±«oro-«r -y^iz^m^BrnfooTrnM^iih^m 

^ ^12* LUfff T^fei.. ^2?|fJ:{i:function 

foo:tt;^c^«t:Jt^ LT *>^*)^W^. ^^-Cfoo{4ra 

I PR{4ro-fe.yif#-f-S:fg^LT { 
h • o>y;? } ^ y-fe-i^'triHO. <IcOJE5¥t LT {T:? 
-fer h } ^ •y-b-i^'<7)^5^*«?>il,{fi^(tT { a- h' > & 
I^{||fir> ^-y-te-xS-i*-!.. ZcOHmizJ^^X^MS.^ 

n-:>^i^^mc2^M.mm^i-^m^x'h k> . ^^xt^a 

n y h 4 c7)ro-fe y iM;:pR0C1 ^ ism Lst ^ i: 
[0112] cobegin 

if processor (4) then dist 
i bute (4, PROCl (a, b) ) 
else PROC 1 (a, b ) ; 
PROC2 (a) ; 
c o e n d ; 

zcomx'li. t£;5g;^n -y h 4 izrvi-t: •y-9-a«?*<*|v^J^ 

^{4*ig!^ PROC 1 , PR0C2l±m^<Oi^—>-yx-C^ 

[ 0 1 1 3 ] 4 . mmcoms. 

4-1. ny/N°^5, ■<y:!^-yVi$^<Dmm-^^^ 

m2 o^m\^x:^mm<Dimco'PX'7^Lfz^m^m& 



(13) 
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2 3 

[01 14] «y ^^^^mT~y)VS 0 1 (in 

>f 7 1 0 2<7>mm^iz^^ix. :3>j^>{)i'9mi}m 

TLtz^^X'^^fih. :i(r)mz\i.a:^JM ^10 2 

$r#Ra tmtf^yo -y ^ tSf— 5 0 1 y 

[0 115] m^mfU y^mT—^iVSO l{i. 3 
yvNM V 1 0 2<0#^^iitc4j£$^l/v:f^, 
h7r^;l'#BK^Sl 0 9(cJ:o-C4'raSiiJr7^i^'a:^' 
Ml 0O7r^;Hcai:b$ii.2>. ^SwiS^ 
T'v'ii? h 1 1 O^Jtl'ramM-f y:?-7-Ui^tco-H$ 

60^lC«i3 W^-f ^ 1 0 2c^*i^CSIW¥Sl 0 4t^J; 0 

[0116] ftW^JSl^-r-V/l^ 1 0 0 1 {iii>'>'NM 
5 1 0 2<DWmmmz^i$L^1xfz^. i^-f-Js^^Vyr 
AJV^m^Wl Q 9tJ;oT4ira«lg^r>''i^ Ml 

y rJ' -r U rJ' 4>Tii*- 9m.^m.% W^\,zhit 0 # 
[0117] ||^Tl«fro-fe-y-9«7^-r;H 701 

[0118] iifi^ffijStCjDi. , *:|IMCTT'{i^:^>'^M 
7 10 2tcj3U'C^=S. T'n y^^^OliiSiJ^cT)*!^ 
t;=&Hif^*> it/r o -y rt^^^Srffli 

[01 19] 4 - 2 . i^mm(rM^ 
4 - 2 - 1 . #ffil!$il<aii:^^*«j!S^ 

-fe V 7 :r a -y 

9'mrr--f)V3 0 1 hR«<0x-i5'ffi^-Cfeiit. i 

[0120] i^»ioSffi!iiOffli, V7 

[0121] ±ffifmm!s^^^\^tL^-^w.zii\^x . 



2 4 



Wz-f, '&mz:c.',xm\mi^m,%^<r>^—9n'^^ 

<r)To-fe yH^tc||^L^v:4'raaii^ >-^-T*J ^\.zt5\^ 

[0 122] 4-2-2. ^Wim^>^—'r^j'!f<r>m: 
m 

^ii. mm.y'^-*z>y^i)>t^^h>iikJmiz^^tixi:>^ 

ht. h^ni^'— <7)^^l>)3'J>«?o-7/U-f-:rn-fe>y-+>->'X 
[0123] ^c0^r?£$-<seffl-ttL{f . Wfi&54St7)la^ai 

30 [0124] ta!3ft<0n>yNM ^OffC, fi?lJ;tJf'<.^ h;!- 
ra-fe-yt^^o<$ffl$rlu*li: \^xm^^fvrznvfM ^cr> 
ai:'j:3- Kli, '<i5' h;pro-«r y^fi-CH^f $itl,tiS<S 

[0125] CiltcML, :^m^mX7r^Lfz^y/U 7 

^•^a . tfc4>m^- i^iimnmizyu-iz -y -y-icKifitjc 

50 V-^aWro^^^AOJi-T'S^'x:^ hn-KSr^^LE-r^ 



(14) 



2 5 

^, ^HJfiCTonwNM 7ic<t-5-c^^$ii/i5)-r>''x 10 
-^Tim;^^— v'3>'y:7 N':7xr<7):t7"i^'x^' 1-3 

[0 126} 

X r <?DffiB!t7&>^i:) -5 JtJ^Ti, ^ con \M 7 Sr ffl V> 

[0 12 7] m^m±i-mmmm<r> 
trjL-^'ifiittcoTr a yra^^^Aicov^T 

{i, >'^-^''!7xTi&^^^^J:^ra:?'^A<55^Sr^e^^i: 30 
Hi-rtcitJaL/c^N- h''>xrici^^aScoK#$:* 

[HI ] 3|s:%BBiO^S60!Ii: tT^fa^-^/l^^Ta-b >y-^;- 

[ 04 ] msnim^^ 1 0 4 osssco^iiis. 40 

[115] II^T^ro•y:7^■r-:r;^^7)^BJIl, 
[He ] mh \^xmfftyu<r^j^<mmm, 

[117] t?!li:L-C^f/iro^<7A<7)7'n-y^<7)ts!Jgra 
<^<7)iJiBHIl. 

[09] rn-yrj'Hf^isejiM^SrjRoai-r^&aiogsa 
0. 

[ n 1 0 ] ^^mmmm— r)V(nmm. 

[011] 'f^MgO«g«g<7)SiHJIl. 

m\2\^^W9tSL<rmmrmm, 50 



2 6 



[013] ^^m^^^mrymm. 

[014] ^JlSW^a^^^ -y ^«®iOiftHB0. 
[015] ttJ^-Sg^ VrJ'-rUiJ'SrJg^-r-g.T-o-fe;^ 

[016] 4'S-&ii>f y-^-y) ^<mtm<r>w^\m. 
[017] 'pmwm^ y:i'-yo ^t:^^^yxj-bx 

[018] cobeginiS:. sync:P:mmcr>mmm, 

[0.1 9 ] ^*r«®r:J'-fe;^j!ftS<7)|l4Ti^Ogsn0. 

[02 0] umm<^wimm. 



10 1" 

102- 

103" 
104" 
1 0 5 • 
106" 
107" 
108- 
109" 
1 1 0 ■ 
1 1 1 • 
1 1 2" 
1 1 3" 

1 1 5" 

2 0 0" 
2 0 1" 
2 0 2" 
2 0 3" 
300" 
50 1" 
5 0 3" 
504" 
5 0 7" 
508" 
509" 
80 1" 
802 - 
803" 
804" 
100 1 
1002 
1003 
1004 
1 OOC 
1203 
14 0 1 
150 1 
1502 
1503 



y— X3— K 

.^re^'x h 7 r >f /Pf^^^S 

'p^mm^y^-yo^ 
ru-t-y-r 



m^^cofzibcT) y — j;^ 3 — H 
H^T^yu .y :?^T— 
rn-yi?S^ 

TfiT'a >y :?^c7)iS0r H 1^;^ 
:/o >y K/J^ 

3V>-H 



t 
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1504 
150 6 
1507 
150 8 
150 9 
15 11 
170 1 
170 2 



27 



28 

1 7 06-n-h'Ml^ 
1 7 07 -^:?y^'^^ 
1 7 08- 

1 80 1- -^^ii^3!as 

1 80 3 - 

1 8 04 -^liMigiliS 

1 8 0 8 "{ti<^'Pmm^^ y^-r u 



mi] 



[112] 



'102 



104 |»<a<w»« r ^ina 



105 



^107 



^108 ir 



'117 



109 



-110 



20 0 :^«— v-f/vavU*— * 
111, 112 rifMM-fv^-y'Ji' 

2 0 2 : 'y7.9i>**^ 




r^ iOTl 7^208 Op) 



206 



^M14 



205 



1 • 


11 


1 112 









113 
115 



n7i i4 



sqi . 



[125] 

50 1 : JtfT^^Dr:r^»a^-'rJ^ 



502 



503 




507 



505 "^506 



_ 50j9 

»ffiffl I MM 



^7 ^ J, ' 

509 ^ 

508 



508 



(16) 
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103] 



3 0 1 : 'e^^m<r>mM 



300 



30t 



307 



program ProduceConsxune; 
-typa buffer type = 
'%inonitor 

const Size =32; 

var buffer : array (1. .Size] of integer; 
inp^outp : Integer; 
count : integer; 

put^q , get q : queue ; 
—.procedure entry appencKone : integer); . 



308 



CM 
O 
CO 

u 



begin 

if count«Site then wait(putq); 
buffer {inp I :» one; 
inp :* inp mod Size •f 1; 
count : ■ count •4* 1 ; 
signal (getq> ; — 
end; 

^.procedure entry fetch (var one : integer); 



—309 
310 



CO begin 

if count °0 then v#ait(getq); 
one := buf ferCoutp] ; 
^ outp != outp 

count : « count 
signal Iputq) ; 
O*— end; 
CO I — begin 
VJ inp ; 



:hsn wait (getq) ; — ^ 
srioutp] ; -—I 
> mod Size ♦1; I Q4 0 
int - 1, [—^Olt 
; —I 



1; OttCP ;s 1; count :- 0; 



•eruS; 



o 

CO 



CO 

o 

CO 



var buf : buffertype; 

procedure produce; 
var V I integer; 
begin 
repeat 

buf .Append (v) ; 
until . . 

— end; 

procedure consume; 
var V ♦ integer; 
begin 
repeat 

buf .fetch<v) ; 

until . . 

— end; 
r— begin <♦ ^m^^A 

cobegin 

produce; consume; 
coend 
^ end. 



(17) 
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|yD>»i^7T| S402 

I ^n»»V»*n s403 

■i 

T 

ro^tf IJS405 



S40I 




/A 



1 BAM 

I Mwaifl 



It !] 



E 



T 

1 1 jmaawit? 8x11 8414 



1 06 imn^nmn'Nt^ 




(18) 



me] 

program pO; 

procedure pi; 

function pll : integers- 
begin end; 

begin 

• • • * # 
end; 

procedure p2; 
begin . .pi; * • • end; 

procedure p3; 
procedure p31; 

procedure p311; 

begin .... end; 
procedure p312; 

begin . . . , end; 
function p313: integer; 
begin .... end; 
begin • ♦ . end; 
prpcedure p32; 

procedure p321; 

begin .... end; 
begin - . . end; 
begin 

• • « • 
end; 

begin 

• • • « p3 ; 
end. 



blook#=1 




b]ock#«8 block#=9 block#=11 



(19) 



[H8] 



8 0 1: rvy^m^my—rju 
801 



802 



803 



804 



S90' 




801 



10 



11 




8 0 1 ft 1 



_ S903 



S904 



J 



[121 0] 



1 0 0 1 : **««1fa?— 

1 0 0 6: *^!rai«tsoiiff3- k 



1001 



1002 


.1003 


.1004 


/1 005 


/ 


y 




St1f3-KJi 


J 




.1006 



(20) 
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mi 1 ] 









LODV 


Load Value 


(TOP-l) ^ value 
SP SP-1 


LODA 


Load Address 


(TOP-1) addr(x) 
SP ^ SP-1 


LODN 


Load Number of 
an ocjecc 


find number of an obj . 

\ ^\Jtr ^ / ilUItLUCX 0.11, \JkJj 


L\JU n 




SP ^ SP-1 


ALOC n 


Alocate 


SP ^ SP-n 


UALC n 


UnAlocate 


SP SP+n 


CALL 


Call subroutine 


ar(l] — PC+1 
PC ^ addr(x) 


RET 


return from . . 


PC ^ ar[l] 


ADD 


iAddition 


(TOP) (TOP+l) + (TOP) 


RELS 


Release 


1 release connection 



[01 5] 



1502 1509 



1504 



1502 jl505^i5oa 1504 i^ 



1507 



^1508 ^1509 
1510 



I M503 M 504 ^1506__— ' 



1511 



1512 



[HIS] 



17 0 1: teffwro-te'S'^wif— 
isoi :*«!Bflm«m 




1805-4ivnc»ua 

I — 1 



1808 




SEg«B%a } 

^806 



3IDT807 
3]2^1807 



^807 iW"""^ 



(21) 



1fW¥6-4 498 



1200 












1203 


= 2 


= 0 


= 1 


= 1 


= 1 



pi (a,b) ; 



^1204 




cobegin 

p2 (a,b) ; 

P3; 
coend v 





LODV 


a 


LODA 


addr(b> 


CALL 


addr(pl) 



205 



1206 
1208 



LODV 


a 


LODN 


b 


LODN 


P2 


CALL 


addr (coexec) 


LODN 


P3 


CALL 


addr (coexec) 


CALL 


addr ( sync ) 



1207 



7 

type mn = monitor , 
procedure p4 ( var c : 
var V : integer; 
begin 

V ! = • • • 7 

c, append (v) ; 
end; 



mn) 



begin 

p4{d); 

end; 



1209 



ALC3C 4 
LOD +4 

CALL addr (append) 
UALC 4 
RET 



^LODN d 

CALL addr(p4) 



(22) 



[013] • 
1 3 0 1 : ra y ^^ra Ui&a 

rit «ai&/BWt^ffit then 
if #Ma - 1 then 

« ji>-A'* Ilobm objl J^^tffift" 

end 

O I end; 

CO 

V If - TRUE then 

y fU-A^' JliOON obj , «=*^u*-H- 

CAl-L addr<coexec)l ^^rmjJ 

end; 



1304 



If » cobegin then ^^^1t7?^^:- TRUBi 

if 11l5t - coend then 
begin 

^mmny^^ :« true; 

jV-nr" ^a |CALL«<Wi<«ync)| J^^^m^J 
end; 

^1303 



1304 



while »»rR»^5*ao 

if "e^^'as^a^t&U then 
*^J%-^a5ia then 

;u-n'" ^» fu)D *dl *mjb" 

end 

«lse 

end;. 

If^eppend^t^ IcALL addr(eppend)l IfS^^^^^^ 
®^"«j(V,- IcAU- »ddr{Eetch)l ^l^tm^" 




end; 
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?fS-^6-4498 



[014] 



[01.71 



1402- 



14 0 1 -.^ff^wanaM 
14 0 4: ^-^a^scai-siK 
1 4 0 5: ^-?a»i»» 



1401 



-1405 
1404 



(a) 



I 1401 



LCD ■»n 



ALOC M 



170 1 :*ff«yD4:»-9-M7^-:/A. 

1 7 0 2 : yo-feA 
1702 -V 



1703 



1704 - 

1705. 
1706- 



Cb) 



-1404 
'1403 



■1406 



501 
1001 



171Q 



1701. 



1711- 



AAA* 



■^1707 
1708 



1709 



(24) 
[El 6] 



SI 601 




31603 
i S1604 



3«>^ )-Wi 



S16I 





S1614 



SI 606 



pMI=,-r-wf^1 S1607 



1 a 1 0 : tttVHASO 

16 11 :ai^a4^^»wa9 
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[HI 9] 



T 



I 



S1901 



i 



S1902 



S1903 




S1907 



1^ 



S1906 



S190 




S1908 



S1909 




(26) 
[0203 




340O ^■'•J 

-501 



^801 

1001 




109 



110 



501 



1001 



501' 



/ ^iir 



1701 



